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CONFIDENTIAL

May 1, 1957

. o A L A SRR RS

25X1
Subject: Contract RD-81, Task VI
Sir: B
You recently requested(égst‘breakdovn of blasting capé\to
be supplied under subject task. We have received the following
quotations from our Eas® Alton, Illinois plant:
Material $14.09
? Labor 8.00
Burden 18.00
Packing 3.41
Tool Alteration 50.00
Bub Total $93.50
Sub Total $96.11
Fee 6.89
Total $203, 00
25X1 Very truly yours,
OLIN MATHIESON CHEMICAL CORPORATION
Winchester-Western Division
25X1

Industrial & Nilitary Department
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CONFIDENTIAL

February 5, 1957

Dear Ralph:
I am quoting the following additional information:

'""Please note that the J-1 detonator does not contain an
ignition charge on top of the lead azide priming charge,
whereas the Olin special detonator does. We believe

that for the uses to which your detonators might conceivably
be put and the particularly adverse storage conditions which
they might be required to stand, you would be better pleased
with the performance of the 0Olin special and its top
ignition charge. Particularly for in-expert users, who

may not cut fuse in the proper manner and who may not

crimp the detonator in the best manner, the lead styphnate
ignition charge is added insurance against misfires."

Let me know if more data is required.

25X1
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INFORMATION ON SPECIAL

@ONFI( AYELN
NON-ELECTRIC DETONATORS L A '/

Two types of non-electric special detonators are available: (1) Engineers
Corps Special Cap, J-13 (2) Olin Special Cap. TbL3 characteristics, cost, and
availability of these caps are as follows:

Cap,Speéifications

Characteristics J=1 géégial
Over-all Length 2. 3Lk : 1.75"
Inside Diameter 0.2215 0.22,*
Base Charge (RDX) 13.5 -.15.0 grains 10.3L érains
Priming Charge i - 5 grains LL.8 grains
(Lead Azide) '

Ignition Charge None 1:1 grains

(Lead Styphnate)

Cost and Delivery Schedule

The J-1 cap can be delivered in any quantity within 2 weeks of order date
for a cost of $55 per 1,000 caps,

L///J The 0lin Special Cap will require an initial tooling cost of $500 for any
desired quantity of caps. The cost thereafter will be $60 per 1,000 caps. The
first 1,000 caps can be delivered 6 weeks after order date, 5,000 caps can be
dellvered 7 weeks after order date, and 10,000 caps can be dellvered 8 weeks
after order date.

Packaging and Identification

Neither cap carries any identification or other stamps on the gilding metal
case.

The caps can be either can packed, 50 caps per can, in a screw top can fitted
with a rubber gasket, or in cardboard boxes. Neither the screw top can nor the
cardboard box will carry any identification or printed material., The cost of the
caps quoted above includes either type of packaging.

Jan. 29, 1957 gd
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DATA SHEET
‘e |
LOW ENERGY DETONATING CORD

by
" . - The Bnsign-Bickford Company
B ~ Simsbury, Connecticut
Pirst Revislon o o
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" LoW EWEROY DETONATING CORD

i -Bickford Company and E. I.du?ontdthabmhm:iy):
hgs;g?oﬁ:u developed a redically new detonating aord mose unt
que properties suggest & number of 1nt~enn_t1u uul..’~( e

DESCRIPTION R

. . . o 1. e
w Energy Dstonating Cord (LEDC) consists of a very small, ¢

Egnuouarglm of explosive in a metal tube. A nmb;:d:f 1:1“

ent explosives have been found satisfactory. Core b

wide range can be prepared and wili function. rurtmmn;

sble to build up the metal tube with reinforeing ntmtn?m .

textiles and plastics or wires to roaiit abusive use in the £

. The mo ve samples of Low Energy Detonating Cord made
me”h::c.:::\?nim a core load of PETN encased in a ””ri »t\
Although a wide renge of eore loads will detonate, our prino.
efforts have been devoted to loads of one and two grains pe
of PETN in an 0,080" 0.D. metal tube, S i

. PROPERTIES - ;
. The properties of these cerds are as ronm:ﬁ. - 3‘-’:
1. pewpetsames 1
| LEDC has 1ittle value as an initiator thraugh ite
and will not consistently initiate {tself or some

1d adjsoent to it if uncoufined. 1t will
:11:::: ucxplu::nn placed in _:m;diat{ contact it.&

i
{

o

radially & hot shower of metal at &
.o‘ao.:x . th of its detonation rate,
1s spparently ah excellent muum

. pecaude of the preperties indicated sbow
. : Low Energy Detonating Cerd are dicate
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1. Noiseless Mainline - | | .

Because of its low noise, it may be used ta‘u»ﬁhthiiaﬁ
in Primacord blasting in or near residential areas.

2. Bottom Initlation of Cap Sensitive Powders

With proper insulating buildup LEDC will not initiate
some explosives laid alongside it. LEDC may therefore
find use where bottom initiation of explosives is de-
sired. In quarry work, where the holes are loaded with
cap-sensitive explosives, LEDC may be used in lieu of
electric blasting to avoid lightning hazards.

3. Short Delays

Because certain types will not cross-initiate or cut
off, LEDC can be wound in spirals upon itself to pro-
vide delay firing of any period desired. It is parti-
cularly adapted for cotaining periods of delay under
one millisecond. .

4. propellant Igniter . )

The detonation of LEDC Aisperses radially hot metal
particles which have ignition properties and might
serve as a high velccity initiator for propellant pow-
der. Because of the low disruptive effect of the LEDC,
it may be possible <0 take advantage of many desired
geometric snapes and yet get high velocity initiation
across a plain surface, : ‘ o ~

5. . Mechanical Applications

The .weak, but controlled, application of force from

LEDC suggests s nurbdber of mechanical applications. .
' These include explosive disconnects, erimping of metals, -

and de-ieing airplane wings. - : (

-

Because of its low brisance, low Energy Detonating Cord
/. may find spplication in military components where it is
desired to carry detonation from cne place to another
past sensitive equipment. C(onventional Primacord would
require heavy, costly shielding; whereas Low Energy Det-
onating Cord may permit significant weight reduction
where it 1s Gesired to convey detonation without power-
ful explosive effects, -

- VALLABILITY

s indicated above, .Low Energy Detonating Cord can be prepared:

~1th many dittcrvui explosives, in many different core loads, and
“mony different exterior sises. The following fSentative types b .ve .
heoen made: B i 1 ik e e Ge R
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Type T1. .040" 0.D. metal tube loaded with 2 greins per
‘ foot PETM. | e

Type T2. .092" dismeter metal tube ‘filled with 2 m c
' per foot PETN. Available only on specla request.

Type T3. The same core as in Type 1, built up with tex-
. tiles and plastic  to an outside diamster of
0.210". Me longer availsble, i
Type T™H, .200" 0.D, £ grains per feot. .040" 0.D. lead
. tube eomtaining 2 grains per fodt PN bduilt W
with textiles and plastics to an O0.D. of .28o",
™is oord is intended for downlines for dbottom
inittation.

e

Type 75. Wire (ountered 2 grains LEDC. .0ko" 0.D. metal

_ tube loaded with 2 grains per foot PETN covered
with 5 ends sicel wire app ied clockwise and 5
ends steel wire applied countercloockwise to pro-
vide for resistance to abuse. This cord 18 in-
tended for a nolseless mainline.

Type T6. .ONO" 0.D. metal tube loaded with one grain per
foot PEIN, '

Type T7. .280" 0.D. one grein per foot, LO40" lead tude
- ocontaining one grain pcr foot PETN built wp ‘
with .textiles and plastics to an 0.D. of L 240",
This sord 1is intended for downlines for dottom
initistion, o .

Type 76. VWire Ooumtered one grain LEDC. 00" 0.D. metal
~ tube loeded with one grain per foot PETH covered
with 5 ends steel wire applied ¢clockwise and 5
ends steel wire applied counterclockwise to pro-
vide for resistance co abuse. This cord 18 in-
tended for a noiseless mainline. .

All types of TEDU al¢ To be considered tentative in view of
the continuing research work on improving the properties of
this new developmsnt. o

#

CAUTIONS

The principal caution when using Low Energy Detonating Cord is
"care in hook-up." PrOper trcnonm; of the small explosive
train may be assured if the detomator is firmly seated against a
cut end of LEDC. o ‘

LEDC should never be W into a detonator containing static
sensitive powSe¥, 1.e,, 8n ordinary or fuse blasting cep.
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PRIMACORD Detonating Fuse / ;/é

The Ensign-Bickford Company

Simsbury, Connecticut

3’/0Z

CONFIDENTIAL
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DATA SHEET - PRIMACORD Detonating Fuse

Introduction

The Ensign-Bickford Company booklet entitled "Primacord-Bickford Detonating
Fuse" describes the four stock brands of Primacord detonating fuse (Plain, Reinforced,
Wire Countered Plastic, and Reinforced Plastic Primacord detonating fuse) and out-
lines their use in normal commercial blasting. In the last few years a number of
special types of Primacord detonating fuse have been developed to meet specific field
probiems. This data sheet is prepared to outline the properties of certain special
types available. It is hoped this outline will assist the customers in selection of
the type of cord most suited for a specific job. In most instances a stock brand of
cord will probably best serve the customer's interest. In case of question the tech-
nical staff of Ensign-Bickford is always available for counsel on which type of cord
to use in a given application.

General Comments on Properties of Special Primacord

As indicated above, the special types of Primecord detonating fuse have been
developed to meet specific problems. To meet these problems a number of the proper-
ties of the Primacord have been modified. Modifications have been made in the type
of explosive used, explosive load, physical strength, and type of finish. Each of
the modifications is treated separately.

Type of Explosive

To date Primacord has been made with two explosives, PETN (Pentaerythrite
tetranitrate) and RDX (Cyclotrimethylenetrinitramine). These explosives are approx-
imately equal in power and brisance. RDX is less sensitive to initiation and will
withstand higher temperatures than will PETN. The melting point of PETN is approxi-
mately 285° F. while RDX melts at approximately 285° F.

Except vhere exposure to temperatures above 225° F. is encountered, PETN
core Primacord is recommended. TFor purposes of identification the explosive in RDX
Primacord is tinted pink. PETN is white. A comparison of some of the properties of
PETN Primacord and RDX Primacord is given in tabular form below:

PETN PRIMACORD ' RDX PRIMACORD

Velocity Approximately the same, with average values about 6300 -
6400 meters per second. '

Initiation Dry PETN PRIMACCRD can be in- RDX PRIMACORD is less sensi-

: itiated by side priming with tive to initiation than is

a #6 or stronger cap. (The PETN PRIMACORD. It cennot be
detonator should be taped consistently initiated by side
tightly alongside the cord priming with either a #6 or #8
and pointed in the direction. cap.

of the charge.)
End priming, that is butting
the end of the blasting cap
against a fresh square cut
end of cord, or the use of a
booster, is required for con-
sistent initiation.
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Initiation (Continued)

Initiation when wet Wet PETN PRIMACORD can be in-
(assuming the water- itiated by end priming with
zroofing has been a ##6 cap, and will propagate
cameged and the ex-~ ~continuously once initiated.

plosive core wet.) (Except those Primacord con-
: taining less than 40 grain/
ft. of PETN).

Dependent Dry PETN PRIMACORD will sat-

Connections isfactorily communicate the
detonation wave through any
of the standard knotted con-
nections. (A wet length of
PETN PRIMACORD cannot be in-
itiated by another length of
Primacord - wet or dry - in
a dependent connection un-
less a booster is used.)

Wet and frozen Primacord is
less sensitive than wet
Primacord but may be initi-
ated with end priming using
a 6 cap or by using a du
Pont Primacord Primer, or
the equivalent of approx.
one-half stick of 80% high
" velocity gelatin dynamite.
(Note: The sensitivity of
dry PETN PRIMACORD is not
affected by sub-freezing
temperatures. )

Heat Resistance Will withstand 225° F. for
two hours and detonate sat-
isfactorily.

Quality of Explosive

A du Pont C-63 booster which
can be conveniently attached
by crimping to the #*70 RDX
PRIMACORD is a suitable boosti-
er. (du Pont's P-11 booster
is suitable for use with 100
RDX PRIMACORD).

Wet RDX PRIMACORD cannot be in-
itiated with certainty by end
priming with a #6 or #8 cap.
Consistent propagation in con-
tinuous length cannot be as-
sured on wet RDX PRIMACORD.

Because of its low sensitivity
it is recommended that no
knotted dependent connections
be used in hook-ups with RDX
PRIMACORD.

Will withstand 325° F. for two
hours and detonate satisfac-
torily.

PETN PRIMACORD, a textile detonating fuse, has been supplied in loadings
from 30 grains per foot up. Except for special circumstances requiring minimum
explosive force, the use of core loadings less than 40 grains is not recommended.

RDX PRIMACORD has been supplied in loadings from 70 grains per foot up. RDX
PRIMACORD is not supplied in core loadings under 70 grains per foot, as experience
has shown that at lower loadings (50 grains per foot or less) it does not perform
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reliably in textile detonating fuse. In other words, because RDX is less sensitive
than PETN it will not detonate reliably in as small a column of explosive.

Special uses have required core loadings up to 400 grains per foot and in
one instance a loading of approximately 1500 grains per foot was successfully pre-
pared in a single strand. Further, by stranding a number of smaell cords, large
"cables" may be made. No listing is made here of these cords, but if customers
require larger loadings, such cords can be produced.

Physical Strength

All of the types of Primacord have a central structure known as the raw
core, consisting of the explosive encased in a textile braid. In a few rare instan-
ces this core has been supplied to customers; however, it is not recommended except
in very unusual circumstances. In case of question regarding the use of a raw core
it is suggested that The Ensign-Bickford Company be contacted.

Generally the raw core is covered with waterproofing materials, textiles,
and finishes to build up its water resistance, tensile strength, abrasion resistance,
and resistance to handling and sbuse. Different types of cord, according to the
physical strength are as follows: ’

Plain - coated with asphalt¥, a tape, textile counterings,
and wax finish

Reinforced - coated with asphalt¥*, a tape, textile counterings
double that on Plein Primacord, and a wax finish

* agphalt omitted on RDX Primacord

Plastic - coated with asphalt, wire, high tenacity rayon, and
Wire Countered plastic to give resistance to extremely severe
conditions of rough handling and wet exposure

Plastic - coated with asphalt, high tenacity rayon, and plas-
Reinforced tic to give resistance to severe conditions

Other types of construction have been devised to meet special requirements.
Finishes

Wex - The Plain and Reinforced grades of Primacord are normally finished
with a wex mixture. This finish anchors the textiles in place, enhances the water
resistance and assists in preventing knot connections from slipping. A yellow dye
is incorporated in the wax mixture.

Plastic-Polyethylene - Polyethylene plastic has been used as a finish coat
to give waterproof detonating fuse. Primacord coated with polyethylene will with-
stand exposure to water under pressure for indefinite periods. Polyethylene also
gives excellent flexibility at low temperature. Polyethylene jackets can be supplied
over raw core Primacord or textile reinforced cords. Colored polyethylene can be
supplied, but normally, natural, or white, translucent polyethylene is used.

Plastic "Vinylite" - For exposure to high temperatures in aqueous mixtures
or refined oils a special heat and oil resistant grade of Vinylite has been applied
as a finish coat to Primacord. The "Vinylite" used is black.
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"Bycar" Rubber - To meet the most extreme condjition of exposure to crude
oil and well fluids under high temperature and high pressure, a "Hycar" rubber
(Buna-N) jacket is applied to RDX Primacord. This jacket is alsa black.

Other finishes - White Solution ~ In certain instances where no wagter
resistance is required and a non-softening or non-fusible finish is desired, a mix-
ture of clay and glue, known as white solution, has been applied as a finish to the
outer textile counterings on Primacord.

Speed Tested and High Velocity Primacord

As indicated earlier, the detonsting velocity of Primacord averages about
6300 to 6400 meters per second. Primacord is available, which has been checked for
speed and can be used in the D'autriche method for testing the detonating rate of
explosives.

Further, for certain requirements, particularly in gun perforating oil wells,
Primacord of high velocity (above 6500 m/s) is available. The letters BV are used
to designate high velocity Primacord which is available at a small additional cost.
Recent production of HV Primacord has given average velocities above 6900 m/s.

With the discussion of properties as a background, the following tabulation
of properties of types of Primacord serves as a guide to their use:

DJA:bf
1/31/57 - 4th Revision
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